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THE SECRETION OF PROINFLAMMATORY CYTOKINES AND
CHEMOKINES IN STIMULATED FIBROBLAST-LIKE SYNOVIOCYTES OF
OSTEOARTHRITIS
J. Lin, Y. Ke, Z. Li, Q. Zhong, R. Li. Arthritis Clinic and Res. Ctr., Peking Univ.,
Beijing, China
Purpose: Currently, ﬁbroblast-like synoviocytes (FLS) have been recog-
nized to play a pivotal role in the pathogenesis and progression of rheu-
matoid and osteoarthritic joint diseases. In-vitro studies offered insights
into the mediated effects of FLS in the inﬂammatory responses and carti-
lage degradation of the arthritis. The aim of this study is to identify the
secretion proﬁle of proinﬂammatory cytokines and chemokines of arthritic
FLS in the presence of other cytokine stimuli.
Methods: Synovial tissues were collected from patients with osteoarthritis
(OA) or rheumatoid arthritis (RA) received total knee arthroplasty or
synovectomy. The FLS were enriched by using enzymatical digestion of
synovial tissue with collagenase and repeated passage in vitro. Subse-
quently, the FLS were treated with different cytokine stimuli including
Interleukin (IL) -1b, tumor necrosis factor (TNF) -a and interferon (IFN) -g
at gradient concentration for 24 h. The collected supernatant was applied
in the following ELISA for the determination of the secretion level of IL-6,
IL-8 and monocyte chemotactic protein 1 (MCP-1).Results: Similar to RA FLS, the FLS enriched from OA synovial tissue could
response to the cytokine stimulation. All the cytokine stimuli could induce
the release of IL-6, IL-8 and MCP-1 from both OA and RA FLS except IFN-g
(Fig. 1). Compared to RA FLS, the OA FLS stimulated by IL-1b could produce
more MCP-1 chemokine (p<0.01).
Conclusions: The investigation suggested that the cytokines existed in the
inﬂammatory environment of both OA and RA is capable to induce the FLS to
release proinﬂammatory cytokines and chemokines which may dramatically
enhance the inﬂammatory activity. Other supporting experiments are
required to further elucidate the mechanism of FLS mediated inﬂammatory
responses in osteoarthritis.Fig.1. The secretion level of IL-6, IL-8 and MCP-1 in
FLS stimulated by different cytokines including IL-1b, TNF-a and IFN-g.
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CHEMOKINES MODULATE CHONDROCYTE HOMEOSTASIS:
IMPLICATIONS IN OSTEOARTHRITIS
M.F. Rai 1, R. Cotton 2, L.J. Sandell 1. 1Orthopaedics, Washington Univ. Sch. of
Med., St. Louis, MO, USA; 2Biological Sci., Univ. of Notre Dame, Notre Dame,
IN, USA
Purpose: A few studies are beginning to implicate a role of chemokines in
the development and perpetuation of osteoarthritis (OA) - one of the most
common degenerative joint disorders. While some chemokines have been
associated with OA, we have recently demonstrated that CCL3L1 (and
CXCL12) are among the most highly up-regulated chemokines in chon-
drocytes by IL-1b (1). In addition, these chemokines are potential early
markers for OA as their expression has been shown to increase in ortho-
paedic tissues from OA patients and in injured meniscus without OA (2).
The goal of this study is to evaluate the potential role of CCL3L1 and
CXCL12 in altering expression of speciﬁc genes in chondrocytes.
Methods: Chondrocyte cell lines T/C-28a2 and hCh-1 were cultured in the
presence of CCL3L1 or CXCL12 in a time- and dose-dependent manner. The
mRNA expression of IL-1b, MMP-1, MMP-13, ADAMTS-4, ADAMTS-5,
Runx2, VEGF, CD-RAP, Col2a1, and Aggrecan was assessed by quantitative
real-time PCR.
Results: Our preliminary data shows that both CCL3L1 and CXCL12 directly
upregulate the OA-related genes in both cell lines over time. Themost critical
ﬁnding was that these chemokines stimulated the expression of both
degenerative enzymes and extracellular matrix molecules in these cells.
Conclusion: From this study, we can conclude that (i) CCL3L1 and CXCL12
may be important chemokines that modulate metabolism of chondrocytes
and (ii) they can stimulate both catabolic and anabolic events in these cells.
Although considered inﬂammatory, these chemokines have an effect on
chondrocytes that is very different from the effect of pro-inﬂammatory
cytokines like IL-1b and may play an important role in the initiation or
progression of OA. We suggest that production of these chemokines by
joint tissues in vivo may have a paracrine affect on the gene expression
pattern of chondrocytes in OA pathobiology.
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MITOCHONDRIAL DYSFUNCTION MAY CONTRIBUTE TO JOINT
DESTRUCTION AND SYNOVITIS BY STIMULATING MATRIX
METALLOPROTEINASES AND VASCULAR ENDOTHELIAL GROWTH
FACTOR IN NORMAL HUMAN SYNOVIOCYTES.
R.R. Riveiro-Naveira 1, M.N. Valcárcel-Ares 1, C. Vaamonde-García 1,
L. Hermida-Carballo 1, F.J. Blanco 2, M.J. López-Armada 1. 1Aging and
Inﬂammation Res. Lab, INIBIC Rheumatology Div., CHU A Coruña, Xubias
84, 15006, A Coruña, Spain; 2Osteoarticular and Aging Res. Lab, INIBIC
Rheumatology Div., CHU A Coruña, Xubias 84, 15006, A Coruña, Spain
Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296 S241Purpose: Rheumatoid arthritis (RA) synoviocytes present an increased
mitochondrial genome mutagenesis, leading to mitochondrial alterations
that might be participating in the pathogenesis of the disease. This study
was performed to examine whether mitochondrial dysfunction is involved
in joint destruction and inﬂammation in RA in relation to the expression of
matrix metalloproteinases-1 and -3 (MMP-1 and MMP-3) and vascular
endothelial growth factor (VEGF) in normal human synoviocytes.
Methods: Normal human synoviocytes were treated with the commonly
usedmitochondrial respiratory inhibitor oligomycin (OLI) (10 mg/ml) for 24
hours. As a positive control, MMPs and VEGF expression was induced by
5ng/ml interleukin-1b (IL-1b). MMPs and VEGFmRNA expression (RT-PCR)
and MMP-1 protein levels (ELISA) were analyzed. The effect of the natural
antioxidant resveratrol (RSV, 50 mM) was tested.
Results: We found that oligomycin-induced mitochondrial dysfunction in
synoviocytes for 24h signiﬁcantly increased MMP-1 mRNA expression
(835,7480,4 vs. Basal 1, n¼6, p<0.05), evenmore than higher levels of the
positive control IL-1b (580,3343,2). This increase in MMP-1 mRNA
expression was accompanied by the synthesis of MMP-1 protein
(70202187 vs. Basal 2780856 pg/250.000 cells, n¼6, p < 0.05). When
MMP-3 and VEGF were evaluated the responsewas also increased. Besides,
mitochondrial dysfunction synergizes with the cytokine IL-1b (1ng/ml) to
induce the expression of the destructive mediators MMP-1 and-3. We
found that the co-treatment of synoviocytes with OLI for 24h signiﬁcantly
increased the MMP-1 and-3 mRNA expression induced by IL-1b (3249,8%
and 331,4% vs. IL-1b 100%, respectively). Similar results were observed in
MMP-1 protein expression. Finally, the natural antioxidant RSV showed
a signiﬁcantly reduction in the destructive response attenuating this effect
at mRNA (87944423 IL-1b+OLI vs. 20691500 RSV+IL-1b+OLI) and
protein (5347414784 pg/250.000 cells IL-1b+OLI vs. 58561456 RSV+IL-
1b+OLI) expression.
Conclusions:Mitochondrial dysfunction may play a signiﬁcant role in the
pathogenesis of RA by stimulating the production of MMPs and VEGF in
synovial cells, leading to joint destruction and inﬂammation, respectively.
The natural antioxidant RSV also proved to signiﬁcantly reduce this
destructive response.
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INHIBITION OF HYDROGEN PEROXIDE, LIPOPOLYSACCHARIDE AND
INTERLEUKIN-1 BETA-INDUCED PROSTAGLANDIN E-2 PRODUCTION IN
CHONDROCYTES BY THE COMBINATION OF AVOCADO/SOYBEAN
UNSAPONIFIABLES AND LIPOIC ACID
C. Frondoza 1, L.F. Heinecke 1, M.W. Grzanna 1, S.L. Ownby 1, A.Y. Au 1,
A.M. Rashmir-Raven 2. 1Nutramax Lab., Inc., Edgewood, MD, USA;
2Michigan State Univ., East Lansing, MI, USA
Purpose: The present study determined whether prostaglandin E2 (PGE2)
production induced by hydrogen peroxide (H2O2), lipopolysaccharide
(LPS), or interleukin-1b (IL-1b) can be inhibited by the combination of
avocado/soybean unsaponiﬁables (ASU) and lipoic acid (LA). ASU is
documented as an anti-inﬂammatory agent whereas LA has both anti-
inﬂammatory and antioxidant properties.
Inﬂammation and oxidative stress have been proposed to play a role in the
pathogenesis of osteoarthritis (OA). These two processes are thought to be
coupled as suggested by the observation that generation of reactive oxygen
species (ROS) can be induced in articular chondrocytes by inﬂammatory
mediators including cytokines and prostaglandins. Conversely, ROS such as
H2O2 can also induce production of inﬂammatory mediators. During
oxidative stress, elevated concentrations of ROS inﬂict damage to DNA,
proteins, and subcellular structures resulting in chondrocyte death by
apoptosis. ROS also inhibit proteoglycan synthesis and facilitates cartilage
degradation. In comparison, inﬂammatory mediators such as PGE2 induce
pain and cartilage breakdown.
Methods: Equine chondrocytes were pre-incubated at 37C, 5% CO2 with:
(i) control media alone, (ii) ASU (NMX1000, 8.3 mg/ml) and LA (1.25 or 2.5
mg/ml), (iii) ASU (NMX1000, 8.3 mg/ml), or (iv) LA (1.25 or 2.5 mg/ml), for
24 hrs. Chondrocytes were then exposed to H2O2 (500 mM), LPS (1 ng/ml),
or IL-1b (10 ng/ml) for another 24 hrs. Production of PGE2wasmeasured by
ELISA. NF-kB translocation was assessed by Western blot. Data was
analyzed using one-way ANOVA, Tukey post-hoc at P<0.05 level of
signiﬁcance.Results: PGE2 production in chondrocyte cultures signiﬁcantly increased
following exposure to H2O2 (1.5-fold) or LPS (3-fold). Pre-incubation of
chondrocytes with the combination of ASU+LA (1.25 or 2.5 mg/ml) before
exposure to either H2O2 or LPS, signiﬁcantly inhibited PGE2 more than either
ASU or LA alone (P<0.05). In comparison, exposure to IL-1b increased PGE2
productionby2000-foldwhichwas signiﬁcantly inhibitedby the combination
of ASU+LA (1.25 or 2.5 mg/ml, P<0.05). Inhibition of cytokine-induced PGE2
production was associated with inhibition of NF-kB nuclear translocation.
Conclusions: This study demonstrates that H2O2, LPS, or cytokine-induced
PGE2 production in chondrocytes can be signiﬁcantly inhibited by the
combination of ASU+LA. The effect involves down-regulation of NF-kB,
a key transcriptional regulator of inﬂammation. This ﬁnding suggests that
the combination of ASU+LA affects multiple targets and may be beneﬁcial
for themanagement of inﬂammation in the joint and associated conditions
of oxidative stress.
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EFFECTS OF BRAZILIN ON HUMAN CHONDROCYTES AND
SYNOVIOCYTES
S.M. Walzer 1, S. Toegel 1, S.Q. Wu 2, D. Bieder 1, H. Viernstein 2,
R. Windhager 1. 1Med. Univ. Vienna, Dept. of Orthopaedic Surgery, Vienna,
Austria; 2Univ. Vienna, Dept. of Pharmaceutical Technology and
Biopharmaceutics, Vienna, Austria
Purpose: Osteoarthritis (OA) is the most prevalent disorder of the
musculoskeletal system and has a very high socioeconomic impact.
Current treatment options for OA are only symptomatic and do not act on
the causes of OA or stop the progression of the disease. Sappan Lignum, the
heartwood of Caesalpinia sappan L. (Leguminosae), has been widely used
in oriental traditional medicine for improvement of blood circulation,
sprains, and emmeniopathy. Different extracts and active compounds such
as brazilin have been reported to possess antioxidative and anti-inﬂam-
matory effects. This study investigates the inﬂuence of brazilin on the
expression of IL1ß, TNF-alpha, PGE-2, MMP3 and MMP13 in primary
chondrocytes and synoviocytes of OA patients.
Methods: Brazilin was isolated from Caesalpina sappan using preparative
HPLC and identiﬁed using 1H-NMR. Chondrocytes and synoviocytes were
isolated from OA patients undergoing joint replacement. The cytotoxicity
of Brazilin was assessed using an MTT-based test. Cells were preincubated
with Brazilin (5, 10, 20 mg/ml) for 1 h and then incubated for 6 h in the
presence of 10 ng/ml IL-1ß prior to RNA isolation and qPCR analyses of
target gene mRNA levels. Target protein concentrations in the cell culture
supernatants were measured using ELISA.
Results: There was no signiﬁcant cytotoxicity of brazilin up to concen-
trations of 40 mg/ml in primary chondrocytes and synoviocytes. COX-2,
TNF-alpha and MMP3mRNA levels in primary chondrocytes were strongly
increased up to 200 fold by 10 ng/ml IL-1ß, whereas pre-treatment with
5-20 mg/ml brazilin signiﬁcantly reduced this effect dose dependently. In
agreement, pretreatment with 10 mg/ml brazilin signiﬁcantly suppressed
the IL-1ß-induced TNF-alpha and MMP3 production in cell culture
supernatants. In IL1ß stimulated primary synoviocytes, Brazilin markedly
suppressed IL1ß, TNF-alpha and MMP13 mRNA and protein levels.
Conclusions: In summary, we isolated brazilin, identiﬁed its structure, and
determined its biological activities on OA chondrocytes and synoviocytes.
Brazilin substantially suppressed the expression of proinﬂammatory
mediators and major MMPs suggesting that brazilin may be beneﬁcial for
future management of OA.
Mechanobiology
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THE PRIMARY CILIUM ORCHESTRATES CHONDROCYTE
MECHANOTRANSDUCTION
A.K. Wann 1, N. Zuo 2, C.J. Haycraft 3, C.G. Jenson 2, C.A. Poole 4,
S.R. McGlashan 2, M.M. Knight 1. 1Queen Mary, Univ. of London, London,
United Kingdom; 2Univ. of Auckland, Auckland, New Zealand; 3Med. Univ.
of South Carolina, Charleston, SC, USA; 4Univ. of Otago, Dunedin,
New Zealand
